Five cases of bacteremia with Necropsobacter rosorum are described, originating from intra-abdominal infections or localized soft tissue infections in the pelvic region. N. rosorum is consistently misidentified by commercial identification systems, which may delay recognition of this organism as a human pathogen.
cells/l; 93.9% neutrophils; platelets, 263 ϫ 10 3 cells/l) and abnormal liver function tests. Abdominal CT scan demonstrated intra-and extrahepatic biliary ductal dilatation secondary to a 0.4-cm calculus in the distal CBD. There was stranding around the extrahepatic ducts, suggestive of cholangitis. Endoscopic retrograde cholangiopancreatography (ERCP) with papillotomy was performed 2 days after admission, with subsequent clinical improvement. Blood cultures collected on the day of admission were positive for Gram-negative bacilli in both aerobic and anaerobic vials. Magnetic resonance imaging (MRI) cholangiopancreaticography performed 5 days postadmission showed interval thrombosis of the anterior segmental branch of the right and left portal veins. Subsequent blood cultures taken during the remainder of the admission episode were sterile. Initial antibiotic therapy consisted of ceftriaxone and metronidazole, with subsequent conversion to oral amoxicillin-clavulanate. The patient was discharged on an anti-coagulation regime.
Case 3 was a 21-year-old male who presented with right iliac fossa pain and tenderness, associated with systemic signs of infection. The patient was pyrexial at 39.2°C, had a full blood count demonstrating leukopenia at 3.7 ϫ 10 3 cells per l (87.6% neutrophils; platelets, 207 ϫ 10 3 cells/l), and had a raised C-reactive protein level (17.6 mg/liter). Initial antibiotic therapy consisted of ceftriaxone and metronidazole. Operative findings identified retrocecal appendicitis with the distal third of the appendix gangrenous and adherent to cecum. Aerobic blood cultures collected on the day of admission were positive for Comamonas testosteroni, and anaerobic blood cultures were positive for Streptococcus milleri, Comamonas testosteroni, and a Gram-negative bacillus. Postoperative recovery was uneventful, and the patient was discharged the next day on oral amoxicillin-clavulanate.
Case 4 was a 66-year-old diabetic male who was readmitted following recent excision of a gluteal abscess. MRI of the thigh on admission demonstrated a large intramuscular abscess within the left adductor magnus, with left ischial tuberosity osteomyelitis and myositis of the left obturator externus, adductor brevis, and adductor longus. Surgical debridement and wound inspection were performed over successive days, and initial tissue cultures grew mixed Gram-negative bacilli and Streptococcus milleri group organisms. Signs of clinical infection persisted, and a further CT scan of the pelvis 15 days following admission demonstrated an abscess overlying the osteomyelitis of the ischial tuberosity tracking along the intramuscular planes of the hamstring muscles. Blood cultures performed on the same day were positive for Gram-negative bacilli in the anaerobic vial. Superficial wound cultures from the debridement site were positive for Pseudomonas aeruginosa. Initial antibiotic therapy was piperacillin-tazobactam, and this was subsequently changed to imipenem. Following a 5-week course of antibiotics with repeated surgical episodes of wound debridement and inspection, the patient was discharged home.
Case 5 was a 51-year-old diabetic male who was admitted with a two-day history of diarrhea and vomiting associated with fever and poor oral intake. On admission, there was evidence of sepsis with pyrexia (40.0°C), leukocytosis (13.3 ϫ 10 3 cells/l; 90.6% leukocytes; platelets, 90 ϫ 10 3 cells/l), abnormal liver function tests, and persistent hypotension despite inotropes. A CT scan showed moderately dilated intrahepatic biliary ducts with evidence of cholangitic abscesses. There was also the presence of a previously inserted biliary stent, displaced inferiorly. Two sets of blood cultures taken on admission were positive with a mixture of organisms in all vials, including Klebsiella pneumoniae, Enterococ-cus faecalis, Escherichia coli, Enterococcus raffinosus, and a Gramnegative bacillus. Initial antibiotic therapy of ceftriaxone and metronidazole was subsequently changed to imipenem, but despite maximal inotropic support, the patient died on the day of admission.
All blood cultures in this case series were performed using BD Bactec Plus Aerobic/F and Plus Anaerobic/F vials, which were incubated using the Bactec 9000 series (Becton, Dickinson, Franklin Lakes, NJ). The Gram-negative bacilli in these five clinical cases were thought to be closely related and were retrieved from Ϫ70°C storage for detailed laboratory analysis. Isolates were plated onto Trypticase soy agar plates with 5% sheep blood (BAP) and incubated at 35°C in air supplemented with 5% CO 2 , MacConkey agar plates (MAC) incubated at 35°C in ambient air, and CDC Anaerobic agar (Becton Dickinson, Franklin Lakes, NJ) in anaerobic conditions. Following 24 h of incubation, nonadherent, nonhemolytic, nonpigmented, opaque, gray-white, circular colonies measuring 1.5 to 2 mm were seen on BAP; 2-to 3-mm, flat, nonlactose-fermenting colonies with slightly uneven edges were noted on MAC. The isolates were facultative anaerobes and also grew on BAP incubated at 42°C in air. Gram staining performed on the cultures showed predominantly Gram-negative cocci, with occasional coccobacillary forms.
Four isolates were oxidase positive when tested by a commercial oxidase reagent dropper (catalogue number 261181; BD, Franklin Lakes, NJ), and one was oxidase negative. All five isolates were nonmotile, produced catalase in abundance, and reduced nitrate to nitrites. At 18 h on Kligler iron agar, all five isolates were glucose fermenting but non-lactose fermenting, with gas production detected in four of the five isolates. Hydrogen sulfide was not detected in any of the isolates. All five isolates showed delayed glucose fermentation capability when tested on Hugh and Leifson oxidative fermentative (OF) medium, with the tubes remaining green after 24 h and a color change to yellow after Ͼ40 h of incubation in ambient air at 35°C. All isolates could neither utilize carbon nor malonate as a sole source of carbon energy, with no growth on Simmons citrate agar slants and malonate broths after 7 days of test incubation. Organisms were negative for urease, Voges-Proskauer reaction, phenylalanine deaminase, indole production, and lysine, ornithine, and arginine decarboxylase.
The isolates were tested on the Vitek 2 Compact system (bioMérieux, France) using ID-GN cards. Three isolates were identified as Sphingomonas paucimobilis, one was flagged as low discrimination for Shigella species/Escherichia coli, and another was identified as S. paucimobilis/Pantoea spp./Shigella spp.
The five isolates were subjected to further phenotypic testing using commercial kits API20E and API20NE (bioMérieux, France), with no consistent identification yielded. Pasteurella pneumotropica and Grimontia hollisae were the suggested identifications from profiles attained by API20E and API20NE testing, respectively.
Testing by matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) on two systems was performed. Both the MALDI Biotyper system (CE-IVD, database version 3995; Bruker Daltonics, Germany) and the Vitek MS (database v1.0; bioMérieux, France) provided inconsistent identifications, with Pasteurella species and Aggregatibactor actinomycetemcomitans being the most common identifications suggested (Table 1) .
Genotypic identification of the isolates was performed by amplification of the first 500 bp of the bacterial 16S rRNA gene (1, 2) Results are with respect to each of the organisms in the V2 ID-GN column, immediately to the left.
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with DNA sequencing performed using the ABI PRISM BigDye Terminator Cycle Sequencing Kit v3.0/v3.1 (Applied Biosystems, CA). Sequencing electropherograms were viewed, and low-quality sequences (with Ͼ1% probability of error) from the 5= and 3= ends were excluded. Partial 16S rRNA sequences were compared with known sequences in the GenBank database (http://www.ncbi .nlm.nih.gov/GenBank/) using standard search parameters, with results interpreted following recommendations by the Clinical and Laboratory Standards Institute (3). All five isolates were identified as Necropsobacter rosorum with sequence identity similarity indexes of Ͼ99%.
N. rosorum is a recently proposed reclassification of the SP group of organisms, which was previously classified in the family Pasteurellaceae. The organism was first reported by Mannheim and colleagues from the pneumonic tissue of a guinea pig (4) . Subsequent reports noted the occasional recovery of SP group organisms from human sources (5), including one report of cellulitis following a guinea pig bite (6) . The type species of N. rosorum was first proposed by Christensen et al., who performed phenotypic and genotypic characterization of this species using a collection of 30 veterinary and 5 human strains (7) .
The five isolates in our case report showed phenotypic characteristics similar to those described by Christensen et al., except for one strain that was persistently oxidase negative. However, two of the four oxidase-positive isolates displayed delayed positivity when tested by a commercial oxidase reagent, which may delay accurate species identification. Key phenotypic tests for the presumptive identification of this organism include colony growth resembling Enterobacteriaceae on BAP and MAC, oxidase positivity, and slow glucose fermentation on OF medium. These characteristics may also be seen in Vibrio species and the Pasteurellae. Vibrios may be differentiated by larger colony sizes of Ͼ4 mm on both BAP and MAC after 18 h of incubation, indole positivity, and growth on thiosulfate-citrate-bile salts-sucrose agar. N. rosorum shares similar phenotypic characteristics with Pasteurella species of clinical importance, but differential characteristics that can be used to aid identification of this organism include its ability to grow on MAC and negative tests for indole production and ornithine decarboxylase.
Antibiotic susceptibility testing for the five isolates was performed by broth microdilution (Sensititre; Trek Diagnostic Systems, United Kingdom), with susceptibilities interpreted using Clinical and Laboratory Standards Institute (CLSI) breakpoints for non-Enterobacteriaceae (8) . Isolates were susceptible to ampicillin-sulbactam, ciprofloxacin, imipenem, meropenem, doripenem, aztreonam, piperacillin-tazobactam, polymyxin B, ceftazidime, and cefepime ( Table 2 ). All isolates were also susceptible to aminoglycosides but with raised MICs for gentamicin (1 to 2 mg/ liter) and amikacin (4 to 8 mg/liter), which is a common feature of Pasteurella species (9) . This case series is the first to describe the clinical features of patients with N. rosorum bacteremia. All cases were associated either with intra-abdominal infections (cholangitis and appendicitis) or localized soft tissue infection in the pelvic region. The organism is consistently misidentified by current commercial identification systems, which compounds the difficulty of accurate characterization of disease by this organism. At present, se- 
